Nonadrenergic inhibitory innervation to the airways of the newborn cat.
Vagal, nonadrenergic inhibitory system (NAIS) innervation to airway smooth muscle has been demonstrated in adults of several species, including humans. However, the functional status of this system in newborns is not known. The NAIS of intestinal smooth muscle has been demonstrated in newborns and develops in parallel with cholinergic innervation (14). Since the lung is derived embryologically from the foregut and cholinergic innervation is operative at birth, we tested the hypothesis that NAIS innervation to the airways is functional in newborn cats. Nineteen cats (2-11 days of age) were anesthetized with chloralose-urethan, and a tracheal cannula was inserted. The chest was opened and the animals were mechanically ventilated. The cervical vagus nerves were separated from the sympathetics, cut, and placed on stimulating electrodes. Mean inspiratory resistance (RL, I) and dynamic compliance (Cdyn, L) were measured on a breath-by-breath basis. Atropine and propranolol were administered (2 mg/kg iv) to block cholinergic and adrenergic pathways, respectively. Subsequently, serotonin infusion was used to increase RL, I approximately 150%. Stimulation (10 s) at frequencies ranging from 2 to 20/s caused a slow-onset (30 s to peak) long-lasting decrease in RL, I and a much smaller increase in Cdyn, L. The magnitude and duration of the bronchodilation increased with stimulus frequency to a plateau at approximately 15/s. At a stimulus frequency of 2/s, RL, I decreased 11 +/- 1.9 vs 36 +/- 4.8% (SE) at 20/s, whereas Cdyn, L increased 2 +/- 1.1 vs. 6 +/- 1.7%, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)